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A SHORTER SYNTHESIS OF 5=THIO~O~D=-GLUCOSE PEN'I‘Z-\}\CETATEl

M,M.A, Abd El=Rahman* and Roy L. Whistler**
Department of Biochemistry

Purdue University, Lafayette, Indiana 47907

We have been interested in the synthesis of sugars 2-8 and nucleo-
sides wherein sulfur replaces the normal ring oxygen atom, As part of a
continuing work on the biochemistry of 5-thio-D-glucose, 9,10 it was use=
ful to synthesize the sugar analog by a shorter route. In this synthesis,
we have reduced the number of steps and eliminated a time=consuming

chromatographic separation,
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Compound 1 obtainable in 83% overall yield from 1,2-0-isopropylidene-
11,12 . . 13
0=D-glucofuranose, ’ was treated with thiourea to produce the 5,6~
dideoxy=-5,6-epithio derivative 2 in 90% yield, Nucleophilic ring opening
of 2 using fused potassium acetate in acetic acid and acetic anhydride
gave crystalline 6-0-acetyl-5-S-acetyl-3-0-p-tolylsulphonyl-1,2=0~iso~
propylidene-5-thio=0~D-glucofuranose 3 in 95% yield. The IR spectrum ex-
hibits characteristic absorption at 1740 — (0-acetyl) and 1685 cmt
(S-acetyl). Reduction of 3 using sodium in liquid ammonia14 yielded a
90% yield of 4, which on acetolysis produced 1, 2,3, 4,6-penta-0-acetyl-5-
thio-0~p-glucopyranose 5. The overall yield of 5 from 6-0-benzoyl 1,2-0-
isopropylidene—a—g—glucofuranose is 29%,
EXPERIMENTAL

Reactions were monitored by thin-layer chromatography (TLC) on
silica gel 615 coated glass plates (5 x 13 cm), irrigated with benzene:
ethyl acetate (4:1, v/v) or chloroform:methanol (4:1, v/v). Components
were located in TIC by spraying with 5% sulphuric ac¢id in ethanol and
heating until permanent char spots were visible., Column chromatography
used silica gel.16 Optical rotations were measured on a Perkin=Elmer

Model 141 polarimeter,

5, 6~-Anhydro-3-0-p-tolylsulphonyl~1, 2-0-isopropylidene-p~L~idofuranose 1. -

To a solution of 19 g. (0.03 mole) of 6-0-benzoyl-1, 2~0-isopropylidene=3,
5—di-.g-t:osyl-o,t--g-glucofuranosel—’-19 in 200 ml, of dry chloroform cooled
to -15° was added, under stirring, an ice-cold solution of sodium methox-
ide in methanol (2.0 g. of sodium dissolved in 35 ml., of methanol). The
reaction mixture was worked up as described previously.14 The crude
syrupy 5, 6~anhydro compound i'weighed 10.5 g. (98.1%) after removal of
chloroform and distillation of methyl benzoate under reduced pressure,

2
[a]; =40.8° (c 1.0 in CHCL,).

5, 6-Dideoxy-5, 6=epithio=3~0-p~tolylsulphonyl~1, 2-0~isopropylidene-0~D-

glucofuranose 2.~ To a solution of 1 (10.5 g.) in anhydrous methanol

(130 ml.) was added thiourea (4,5 g.) and the mixture was stirred at 25°
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with the exclusion of moisture until the reaction was complete as indi-
cated by TLC (about 60 hours)., The solution was poured onto crushed ice
and the solid mass obtained was washed with cold water and crystallized
from ethanol to yield 9.8 g. (90%), mp 150-152°, [a];z -135,9° (¢ 0.9 in

CHCL3).

Anal, Calcd. for C16H200652: Cc, 51.61; H, 5,37; S, 17.20,

Found: C, 51.79; H, 5.45; s, 17.41.

6—97Acetyl—5-S-acety1—3-grp~toly1su1phonyl—l,Z-insopropy1idene—5—thio-0?

g—glucofuranose 3.~ A mixture of 4 (9 g.), fused potassium acetate (6 g.),

glacial acetic acid (20 ml,) and acetic anhydride (100 ml,) was refluxed
for 20 hr, The reaction mixture was cooled and poured onto crushed ice

whereby 3 crystallized. It was filtered, washed with ice-cold water and
crystallized from ethanol to yield 10.8 g. (95%), mp 114°, [a];2—3l.0

(c 1,0 in CHC13). The infrared spectrum exhibited absorption peaks at

1740 (0-acetyl) and 1685 i (s—acetyl).

Anal, Calcd. for c20H2609SZ: ¢, 50.63; H, 5,48; s, 13,50,

Found: C, 50.52; H, 5.75; S, 13,32,

l,2,3,4,6—Penta—g-acety1—5-thio—a—g—glucopyranose 5.~ Compound 3 (0.96 g)

in liguid ammonia (25 ml,) was reduced as previously described,l4 to give
an orange homogeneous syrup of f‘(0.41 d.). It was acetolyzed with 40 ml.
of a mixture of acetic anhydride:acetic acid:sulphuric acid (70:30:1,

v/v) on standing for 3 days. Anhydrous ether (50 ml.) was added followed
by sodium acetate (1 g.), the mixture was then filtered and the residue
was washed with ether. The combined solutions were co-evaporated with
toluene to give a thick syrup which was chromatographed on silica gel
column using ether:hexane (2:8, v/v) as eluent, Pure pentaacetate

was collected as crystalline needles (0,21 g, 25.6%, mp. 102~103°, [a]gzr

14
X . 22
213(c 1.0 in CHC13) lit. mp. 103°, ra]D + 213°, (¢ 1.35 in CHCl3).
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5-Thio-D~glucose. - Compound 5 (24 g.,; 0.77 mole) dissolved in 300 ml. of

neat methanol was treated with 0.1 N sodium methoxide in methanol to pH
11, After 30 minutes TLC (chloroform:methanol; 4:1) indicated complete
deacetylation and the solution was treated with IR 120 resin. The

solution was filtered and the resin washed three times with 20 ml. pox-
tions of methanol. The filtrate was concentrated to a syrup under

reduced pressure, dissolved in 20 ml, of hot methanol, cooled to 0° and
60 ml, of chloroform added. On cooling, 5-thio-D~glucose crystallized;

yield 14 g, mp. 135-136°.
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